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APPLICATION OF THE ANALYTICAL HIERARCHY PROCESS (AHP) METHOD IN 













Article Info  
Hospitality waiters are the spearhead of a hotel in providing services 
to guests or customers. Where also the dignity of a hotel is in the waiters 
themselves, because it is the waiters who deal directly with customers 
such as welcoming guests, providing information about hotels, honesty, 
behavior and other matters related to service. Therefore, it is necessary 
to pay attention to the criteria or expertise of the prospective waiters 
recruited by the hotel in maintaining the reputation or good name of the 
hotel for the convenience of customers and to increase hotel turnover. 
However, there is no system or method applied by the hotel, in this case 
the Halay Tanjung Morawa hotel to support and facilitate the 
management in making decisions to determine prospective waiters in the 
recruitment carried out by the hotel.Analytical Hierarchy Process 
(AHP).with the use of the AHP method can produce good and effective 
decisions in recommending the best waiters according to the highest 
score, which is rank 1, so that the existence of a decision support system 
with the application of this AHP method can assist hotel management in 
recruiting their waiters for each episode objectively. 
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  Hospitality waiters are the spearhead of a hotel in providing services to guests or customers. 
Where also the dignity of a hotel is in the waiters themselves, because it is the waiters who deal directly 
with customers such as welcoming guests, providing information about hotels, honesty, behavior and 
other matters related to service. Therefore, it is necessary to pay attention to the criteria or expertise of the 
prospective waiters recruited by the hotel in maintaining the reputation or good name of the hotel for the 
convenience of customers and to increase hotel turnover.[1]. After the researchers conducted a survey to 
several hotels in the Tanjung Morawa Deli Serdang area, and also conducted interviews with hotel 
management, that their system of recruiting prospective waiters as organizational needs is still 
conventional, besides that it also doesn't pay too much attention to applicant criteria, only based on the 
applicant's willingness to work. even because of work assignments so that the prospective waiters who are 
accepted do not match the weight of the expected criteria and are also less professional in making 
decisions to determine prospective waiters. One of the factors that management does not pay attention to 
the criteria or expertise of the prospective waiters is because there are no fixed criteria and do not 
understand how to manage the criteria to be decided to become waiters. 
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 Based on the problems above, the researcher recommends to the Management of the Halay 
Tanjung Morawa Hotel as the chosen place to be a case study among the hotels surveyed and interviewed, 
that it is necessary to make a decision support system to recruit employees or waiters. Decision support 
system is one of the fields of computer science to assist and support the management of a particular 
company or organization in making a policy or a decision. Decision making is carried out by the leader to 
solve the problems he faces by starting the best alternative problem solving based on certain criteria[2][3]. 
In the decision support system, there are several methods that can be used in data processing to 
produce effective decisions in the recruitment of waiters, including Multi-Objective Optimization on the 
basis of Ratio Analysis Simple (MOORA), Adiitive Weighting Method (SAW), Profile Matching and 
Analytical Hierarchy Process (AHP) [4][5][3][6]. 
The researcher applies the Analytical Hierarchy Process (AHP) method in the recruitment of hotel 
waiters. Several previous researchers used a decision support system using the AHP method in solving 
problems in decision makers, including:[6]said that the AHP method is to obtain the right and optimal 
decision making for the company in accordance with the criteria for each alternative. The decision 
support system for determining the best employees is carried out using the Analytical Hierarchy Process 
method to determine the weight of each criterion, where this research produces a decision support system 
that can recommend the best employees.[7][8][9]. 
With the application of the Analytical Hierarchy Process (AHP) method in a decision support 
system in the recruitment of waiters, the company will have fixed criteria and weights in the recruitment 
of waiters and will also be more professional so that they will get human resources, namely waiters with 
high quality and automatic abilities. have a good effect on the company. In the recruitment of waiters 
there are several criteria that determine the assessment to be appointed as hotel waiters, namely starting 
from cleanliness, discipline, honesty, personality and attitude, duties and responsibilities, and foreign 
language skills. So from that criteria a decision can be made to determine who is eligible among the 
applicants to be recruited as waiters at the Halay Tanjung Morawa Hotel. 
 
2. Method 
 This study began by identifying problems at the Halay Tanjung Morawa Hotel, then continued 
with data collection with several activities, namely conducting interviews, observations, and literature to 
obtain the required data and appropriate methods in solving problems related to recruiting hospitality 
waiters. In this study, the AHP method was applied in the recruitment process for hospitality waiters. The 
rare rarities in the application of AHP are as follows:[10][6] 
1. Define the problem and determine the desired solution 
2. Create a hierarchical structure that starts with the main goal 
In general, the hierarchical structure of the AHP method is as shown below 
 
Figure 1. Hierarchical structure of the AHP method 
3. Create a pairwise comparison matrix that describes the relative contribution or influence of each 
element to the goals or criteria at the level above it. 
Table 2.1 Pairwise Comparison Matrix 
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Criteria Criterion-1 Criterion-2 Criterion-3 Criterion-n 
Criterion-1 K11 K12 K13 K1n 
Criterion-2 K21 K22 K23 K2n 
Criterion-3 K31 K32 K33 K3n 
Criterion-m Kn1 Kn2 Kn3 Kmn 
 
4. Defines pairwise comparisons so that the total number of assessors is nx [(n-1)/2], where n is the 
number of elements being compared. 
5. Calculate the eigenvalues and test their consistency. If it is not consistent then the data collection 
is repeated. 
6. Repeat steps 3,4, and 5 for the entire hierarchy level. 
7. Calculate the eigenvectors of each pairwise comparison matrix which is the weight of each 
element for prioritizing the elements at the lowest hierarchical level to achieve the goal. 
The calculation is done by adding up the values of each column in question to obtain a 
normalized matrix, and adding up the values of each row and dividing by the number of elements 
to get the average. 
If A is a pairwise comparison matrix, then the weight vector is of the form: (A)(wT) = (n)(wT), 
which can be approximated by: 
1) Normalize each column j in matrix A, such that:️️ (️, ️ )=1  …1 
call it A'. 
2) Calculate the average value for each row i in A': 
  Wi=∑i 
1
𝑛
  a(i,j)        
 …2 
where wi is the i-th destination weight of the weight vector. 
8. Checking hierarchy consistency 
Suppose A is a pairwise comparison matrix and w is a weight vector, then the consistency of 
the weight vector w can be tested as follows:  





𝑒𝑙𝑒𝑚𝑒𝑛 𝑘𝑒−𝑖 𝑝𝑎𝑑𝑎 (𝐴)(𝑤𝑇)
𝑒𝑙𝑒𝑚𝑒𝑛 𝑘𝑒−𝑖 𝑝𝑎𝑑𝑎 𝑤𝑇
        …3 




          …4 
3. The random RIn index is the mean value of the CI randomly selected at A and given as: 









- If CI = 0, then the hierarchy is consistent 
- If CR < 0.1, then the hierarchy is quite consistent 
- If CR > 0.1, then the hierarchy is very inconsistent 
n 2 3 4 5 6 7 … 
 rin 0 0.58 0.90 1.12 1.24 1.32 … 
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 3. Results and Discussion 
 For the recruitment of waiters at the Halay Tanjung Morawa Hotel, calculations must be made 
according to the method used to get the waiters with the highest weight value according to the criteria that 
have been obtained through primary sources from the hotelier. Where so far the hotelier, in this case the 
Halay Tanjung Morawa hotel, has had difficulties in making decisions for the recruitment of their waiters. 
Based on that problem, it is necessary to make a decision-making system using the methods contained in 
it to help solve the problems experienced by the hotel. This decision support system is carried out using 
the methodanalytical hierarchical process (AHP)  which was developed by an Iraqi-born University of 
Pittsburgh mathematics professor, Thomas L. Saaty in 1970. where is mThe AHP method is very well 
used in recruiting employees in any company because the calculation is faster than manual calculations so 
that it can be more efficient and the level of data accuracy is near perfect.[11]. The AHP method is very 
good for companies making decisions for multi criteria, namely starting from the best or desired to the 
worst or unwanted in recruiting employees.[12][13]. 
3.1 Data Description 
 The description of the data that has been collected through interviews and observations are 
criteria data, alternative data and the value of each alternative on each criterion. Where all these data are 
needed in the process of calculating the AHP method in recruiting waiters. 
 The criteria needed in the calculation process of the AHP method are as follows: 
 





C4 Personality and Attitude 
C5 Duties and responsibilities 
C6 Foreign Language Ability 
 
 Furthermore, table 2 is a table containing alternative to be used 
 
Table 2 Alternative Data 








 Next table 3 obtained a description of the value of each alternative on the existing criteria 
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Andi 70 88 82 85 75 87 
Susie 80 68 70 88 88 76 
Santi 85 80 78 85 87 87 
Yuli 75 70 70 89 86 89 
Hasrul 77 85 90 90 80 98 
 
 
3.2 Results of Application of AHP Method 
 After describing the value of each alternative, then the decision processing is carried out using the 
AHP method. The following are the steps for calculating AHP. 
After knowing the value of the criteria for each alternative, in general a hierarchical structure for the 
recruitment of waiters is made at the Halay Tanjung Morawa hotel as shown below: 
 
Figure 2. Hierarchical structure in the recruitment of waiters 
 
Next, create a matrix of pairwise comparison criteria and give the value of the level of importance and 
add it up for each column. The importance of the criteria has been determined according to the preference 
analysis of the Halay Tanjung Morawa hotel 
 
Table 4. Pairwise comparison matrix for criteria 
Criteria K1 K2 K3 K4 K5 K6 
K1 1.0000 0.3333 0.3333 0.2000 0.1429 0.2000 
K2 3,0000 1.0000 1.0000 0.6000 0.4286 0.6000 
K3 3,0000 1.0000 1.0000 0.6000 0.4286 0.6000 
K4 5,0000 1.6667 1.6667 1.0000 0.7143 1.0000 
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K5 7,0000 2.3333 2.3333 1.4000 1.0000 1.4000 
K6 5,0000 1.6667 1.6667 1.0000 0.7143 1.0000 
Amount 24 8 8 5 3 5 
 
Next, determine the value of the criteria column element with the formula for each cell in the table 
column above divided by the number of each column and then add up each calculation result above, 
the calculation results are entered into the table. 
Table 5. The number of divisions of the second row 
Criteria K1 K2 K3 K4 K5 K6 Amount 
K1 0.0417 0.0417 0.0417 0.0417 0.0417 0.0417 0.2500 
K2 0.1250 0.1250 0.1250 0.1250 0.1250 0.1250 0.7500 
K3 0.1250 0.1250 0.1250 0.1250 0.1250 0.1250 0.7500 
K4 0.2083 0.2083 0.2083 0.2083 0.2083 0.2083 1.2500 
K5 0.2917 0.2917 0.2917 0.2917 0.2917 0.2917 1,7500 
K6 0.2083 0.2083 0.2083 0.2083 0.2083 0.2083 1.2500 
 
The next step according to the AHP method is to calculate the eigenvalues and test their 
consistency. The eigenvector value shows the weight of each criterion. Each criterion has an 
eigenvector value as follows. 
-Cleanliness (K1) = 0.2500/6 = 0.0417 (criteria weight) 
-Discipline (k2) = 0.7500/6 = 0.1250 (criteria weight) 
-Honesty (K3) = 0.7500/6 = 0.1250 (criteria weight) 
-Personality and Attitude (k4) = 1.2500/6 = 0.2083 (criteria weight) 
-Duties and Responsibilities (K5) = 1.7500/6 = 0.2917 (criteria weight) 
-Foreign Language Skills (K6) = 1.2500/6 = 0.2083 (criteria weight) 
 
After getting the eigenvector values, then look for the CR (Consistency Ratio) value. So, to get the 
CI, the calculation of the number of each criterion multiplied by the weight of each Lambda Max 
criterion is carried out. 
= (24*0.0417)+(8*0.1250)+(8*0.1250)+(5*0,2083)+(3*0,2917)+(5*0,2083) = 5 
C1 = 5-6)/(6-1) = -2 
CR = -2/1.24 
= -0.1613 (consistency) 
 
After being declared consistent, it will be calculated the value of the comparison of alternatives with 
alternatives based on Hygiene criteria. After calculating the value of the cleanliness criteria for each 
alternative, it is produced as the following table. 
 
Table 6. Normalization of the hygiene criteria matrix (C1) 
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Goal A1 A2 A3 A4 A5 
A1 1 0.8750 0.8235 0.9333 0.9091 
A2 1.1429 1.0000 0.9412 1.0667 1.0390 
A3 1.2143 1.0625 1.0000 1.1333 1.1039 
A4 1.0714 0.9375 0.8824 1.0000 0.9740 
A5 1,1000 0.9625 0.9059 1.0267 1.0000 
Amount 5.53 4.84 4.55 5.16 5.03 
Furthermore, the weighting of the cleanliness criteria matrix will be carried out, where the 
weighting results are in the following table. 

















A1 0.1809 0.1809 0.1809 0.1809 0.1809 0.9044 0.1809 
A2 0.2067 0.2067 0.2067 0.2067 0.2067 1.0336 0.2067 
A3 0.2196 0.2196 0.2196 0.2196 0.2196 1.0982 0.2196 
A4 0.1938 0.1938 0.1938 0.1938 0.1938 0.9690 0.1938 
A5 0.1990 0.1990 0.1990 0.1990 0.1990 0.9948 0.1990 
 
Furthermore, the value of the disciplinary criteria is calculated for each alternative, then the resulting 
table is as follows. 
Table 8. Normalization of Discipline Criteria Matrix (C2) 
Goal A1 A2 A3 A4 A5 
A1 1,00000
0 
1.2941 1,1000 1.2571 1.0353 
A2 0.77273 1.0000 0.8500 0.9714 0.8000 
A3 0.90909 1.1765 1.0000 1.1429 0.9412 
A4 0.79545 1.0294 0.8750 1.0000 0.8235 
A5 0.96591 1.2500 1.0625 1.2143 1.0000 
Amount 4.4432 5,7500 4.8875 5.5857 4,6000 
Then a calculation will be made for the weighting of alternative values against the disciplinary criteria, 
then the results are as follows. 

















A1 0.2251 0.2251 0.2251 0.2251 0.2251 1.1253 0.2251 
A2 0.1739 0.1739 0.1739 0.1739 0.1739 0.8696 0.1739 
A3 0.2046 0.2046 0.2046 0.2046 0.2046 1.0230 0.2046 
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A4 0.1790 0.1790 0.1790 0.1790 0.1790 0.8951 0.1790 
A5 0.2174 0.2174 0.2174 0.2174 0.2174 1.0870 0.2174 
 
Furthermore, the calculation of the value of the honesty criteria for each alternative is carried out, then 
the resulting table is as follows. 
Table 10. Normalization of Honesty Criteria Matrix (C3) 
Goal A1 A2 A3 A4 A5 
A1 1,00000
0 
1.1714 1.0513 1.1714 0.9111 
A2 0.85366 1.0000 0.8974 1.0000 0.7778 
A3 0.95122 1.1143 1.0000 1.1143 0.8667 
A4 0.85366 1.0000 0.8974 1.0000 0.7778 
A5 1.09756 1.2857 1.1538 1.2857 1.0000 
Amount 4.7561 5.5714 5,0000 5.5714 4.3333 
Then the calculation will be carried out for the weighting of alternative values against the honesty criteria, 
then the results are as follows. 

















A1 0.2103 0.2103 0.2103 0.2103 0.2103 1.0513 0.2103 
A2 0.1795 0.1795 0.1795 0.1795 0.1795 0.8974 0.1795 
A3 0.2000 0.2000 0.2000 0.2000 0.2000 1.0000 0.2000 
A4 0.1795 0.1795 0.1795 0.1795 0.1795 0.8974 0.1795 
A5 0.2308 0.2308 0.2308 0.2308 0.2308 1.1538 0.2308 
 
Furthermore, the value of personality and attitude criteria is calculated for each alternative, then the 
resulting table is as follows. 
Table 12. Normalization of Personality and Attitude Criteria Matrix (C4) 
Goal A1 A2 A3 A4 A5 
A1 1,00000
0 
0.9659 1.0000 0.9551 0.9444 
A2 1.03529 1.0000 1.0353 0.9888 0.9778 
A3 1,00000
0 
0.9659 1.0000 0.9551 0.9444 
A4 1.04706 1.0114 1.0471 1.0000 0.9889 
A5 1.05882 1.0227 1.0588 1.0112 1.0000 
Amount 5,1412 4.9659 5,1412 4.9101 4.8556 
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Then a calculation will be made for the weighting of alternative values against the personality and attitude 
criteria, then the results are as follows. 

















A1 0.145 0.145 0.145 0.145 0.145 0.9725 0.145 
A2 0,2014 0,2014 0,2014 0,2014 0,2014 1.0069 0,2014 
A3 0.145 0.145 0.145 0.145 0.145 0.9725 0.145 
A4 0.2037 0.2037 0.2037 0.2037 0.2037 1.0183 0.2037 
A5 0.2059 0.2059 0.2059 0.2059 0.2059 1.0297 0.2059 
 
Furthermore, the calculation of the value of the criteria for duties and responsibilities for each alternative 
is carried out, then the resulting table is as follows. 
Table 14. Normalization of Duties and Responsibilities Criteria Matrix (C5) 
Goal A1 A2 A3 A4 A5 
A1 1,00000
0 
0.8523 0.8621 0.8721 0.9375 
A2 1.17333 1.0000 1.0115 1.0233 1,1000 
A3 1.16000 0.9886 1.0000 1.0116 1.0875 
A4 1.14667 0.9773 0.9885 1.0000 1.0750 
A5 1.06667 0.9091 0.9195 0.9302 1.0000 
Amount 5.5467 4.7273 4.7816 4.8372 5,2000 
Then a calculation will be made for the weighting of alternative values against the honesty criteria, then 
the results are as follows. 

















A1 0.1803 0.1803 0.1803 0.1803 0.1803 0.9014 0.1803 
A2 0.2115 0.2115 0.2115 0.2115 0.2115 1.0577 0.2115 
A3 0.2091 0.2091 0.2091 0.2091 0.2091 1.0457 0.2091 
A4 0.2067 0.2067 0.2067 0.2067 0.2067 1.0337 0.2067 
A5 0.1923 0.1923 0.1923 0.1923 0.1923 0.9615 0.1923 
 
Furthermore, the calculation of the value of the foreign language proficiency criteria for each alternative 
is carried out, then the resulting table is as follows. 
Table 16. Normalization of Foreign Language Ability Criteria Matrix (C6) 
Goal A1 A2 A3 A4 A5 
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1.1447 1.0000 0.9775 0.8878 
A2 0.87356 1.0000 0.8736 0.8539 0.7755 
A3 1,00000
0 
1.1447 1.0000 0.9775 0.8878 
A4 1.02299 1.1711 1.0230 1.0000 0.9082 
A5 1.12644 1.2895 1.1264 1.1011 1.0000 
Amount 5.0230 5,7500 5.0230 4.9101 4.4592 
Then a calculation will be carried out for the weighting of alternative values against the Foreign 
Language Ability criteria, then the results are as follows: 

















A1 0.1991 0.1991 0.1991 0.1991 0.1991 0.9954 0.1991 
A2 0.1739 0.1739 0.1739 0.1739 0.1739 0.8696 0.1739 
A3 0.1991 0.1991 0.1991 0.1991 0.1991 0.9954 0.1991 
A4 0.2037 0.2037 0.2037 0.2037 0.2037 1.0183 0.2037 
A5 0.2243 0.2243 0.2243 0.2243 0.2243 1.1213 0.2243 
 
Furthermore, a summary of the values of each criterion against the alternatives will be carried 
out 
Table 18. Value Summary Results 
Goal K1 K2 K3 K4 K5 K6  Criteria Weight 
A1 0.1809 0.2251 0.2103 0.145 0.1803 0.1991  0.0417 
A2 0.2067 0.1739 0.1795 0,2014 0.2115 0.1739  0.1250 
A3 0.2196 0.2046 0.2000 0.145 0.2091 0.1991  0.1250 
A4 0.1938 0.1790 0.1795 0.2037 0.2067 0.2037  0.2083 
A5 0.1990 0.2174 0.2308 0.2059 0.1923 0.2243  0.2917 
        0.2083 
Furthermore, the calculation of the summary of the criteria values is carried out with the 
results of the weights against the criteria values 
Table 19. Matrix Multiplication Results 
Goal K1 K2 K3 K4 K5 K6 AHP Value 
A1 0.0075 0.0281 0.0263 0.0405 0.0526 0.0415 0.1965 
A2 0.0086 0.0217 0.0224 0.0420 0.0617 0.0362 0.1927 
A3 0.0092 0.0256 0.0250 0.0405 0.0610 0.0415 0.2027 
A4 0.0081 0.0224 0.0224 0.0424 0.0603 0.0424 0.180 
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A5 0.0083 0.0272 0.0288 0.0429 0.0561 0.0467 0.2100 
 
3.3 Ranking Results 
 After obtaining the value of each alternative from the result of multiplying the value 
of each alternative against the weight value, it can be typedKnow the ranking of each 
alternative. 







A1 Andi 0.1965 4 
A2 Susie 0.1927 5 
A3 Santi 0.2027 2 
A4 Yuli  0.180 3 
A5 Hasrul 0.2100 1 
Based on the table of ranking results above, alternative A5 gets the highest score with rank 1, so that 
alternative is accepted as waiters at this time. 
 The ranking results report from the application system can be seen in the following table 
 
Figure 21. Display of Result Report Form 
4. Conclusions 
 Based on the results of research for the recruitment of hospitality waiters, namely the Halay 
Tanjung Morawa Hotel, in accordance with the criteria determined by the management with the 
application of the AHP method, it can produce good and effective decisions in recruiting among 
candidates or applicants for existing waiters according to the highest score, which is ranked 1 , so that the 
existence of a decision support system with the application of the AHP method can help the hotel 
management in recruiting their waiters objectively for each episode. 
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